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STENT DELIVERY SYSTEM 

RELATED APPLICATION 

This application is a /continuation-in-part of co-pending 
U.S. patent application Serial No. 07/647,464, filed 
January 28, 1991. ' 

BACKGROUND OF THE INVENTION 


This invention relates to devices for the treatment of 
heart disease and particularly to endo-arterial prosthesis, 
which are commonly called stents. 

Several interventional treatment modalities are presently 
used for heart disease including balloon and laser 
angioplasty, atherectomy and by-pass surgery. 
In typical balloon angioplasty procedures, a guiding 
catheter having a preformed distal tip is percutaneous ly 
introduced through the femoral artery into the 
cardiovascular system of a patient in a conventional 
Seldinger technique and advanced within the cardiovascular 
system until the distal tip of the guiding catheter is 
seated in the ostium of a desired coronary artery. A 
guidewire is positioned within an inner lumen of a 
dilatation catheter and then both are advanced through the 
guiding catheter to the distal end thereof. The guidewire 
is first advanced out of the distal end of the guiding 
catheter into the patient's coronary vasculature until the 
distal end of the guidewire crosses a lesion to be dilated, 
then the dilatation catheter having an inflatable balloon 
on the distal portion thereof is advanced into the 
patient's coronary anatomy over the previously introduced 
guidewire until the balloon of the dilatation catheter is 
properly positioned across the lesion. Once in position 
across the lesion, the balloon which is made of relatively 
inelastic materials, is inflated to a predetermined size 
with radiopaque liquid at relatively high pressure (e.g., 



greater than 4 atmospheres) to compress the 
arteriosclerotic plaque of the lesion against the inside of 
the artery wall and to otherwise expand the inner lumen of 
the artery. The balloon is then deflated so that blood 
flow can be resumed through the dilated artery and the 
dilatation catheter can be removed therefrom. Further 
details of dilatation catheters, guidewires, and devices 
associated therewith for angioplasty procedures can be 
found in U.S. Patent 4,323,071 (Simpson-Robert); U.S. 
Patent 4,439,185 (Lindquist) ; U.S. Patent 4,516,972 
(Samson); U.S. Patent 4,538,622 (Samson, et al.); U.S. 
Patent 4,554,929 (Samson, et al.); U.S. Patent 4,616,652 
(Simpson); U.S. Patent 4,638,805 (Powell); and U.S. Patent 
4,748,982 (Horzewski, et al . ) which are hereby incorporated 
herein in their entirety by reference thereto. 

A major problem which can occur during , balloon 
angioplasty procedures is the formation of intimal flaps 
which can collapse and occlude the artery when the balloon 
is deflated at the end of the angioplasty procedure. 
Another major problem characteristic of balloon angioplasty 
procedures is the large number of patients which are 
subject to restenosis in the treated artery. In the case 
of restenosis, the treated artery may again be subjected to 
balloon angioplasty or to other treatments such as by-pass 
surgery, if additional balloon angioplasty procedures are 
not warranted. However, in the event of a partial or total 
occlusion of a coronary artery by the collapse of a 
dissected arterial lining after the balloon is deflated, 
the patient is put in an extremely dangerous situation 
requiring immediate medical attention, particularly in the 
coronary arteries. 

A major focus of recent development work in the 
treatment of heart disease has been directed to 
endoprosthetic devices called stents. Stents are generally 
cylindf ically shaped intravascular devices which are placed 
within a damaged artery to hold it open. The device can be 
used to prevent restenosis and to maintain the patency of 
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blood vessel immediately after intravascular treatments. 
In some circumstances, they can also be used as the primary 
treatment device where they are expanded to dilate a 
stenosis and then left in place* 

However, the rapid and effective delivery of a 
stent to the desire location within the patient's 
vasculature has been found to be difficult, particularly in 
those situations in which an intimal flap has occluded an 
artery . Attempts to advance a stent into regions of 
coronary arteries occluded by dissected arterial linings 
have not been very successful. 

The two basic methods and systems have been 
developed for delivering stents to desired locations within 
body lumens. One method and system involves compressing or. 
otherwise reducing the diameter of an expandable stent, 
disposing the compressed stent within a lumen provided in 
the distal end of a tubular catheter, advancing the 
catheter through the patient* s vasculature until the distal 
end of the catheter is immediately adjacent to the desired 
vascular location and then pushing the stent out the distal 
end of the catheter into the desired location. Once out of 
the catheter, the compressed stent expands or is expanded 
to thereby hold open the artery or other body lumen into 
which it is placed. ^>**~ 

Another method and system involves disposing a 
Compressed or otherwise sma^r diameter stent about an 
expandable member such as^a balloon on the distal end of a 
catheter, advancing tKe catheter through the patient's 
vascular system unfcal the sent is in the desired location 
within a blood/vessel and then expanding the expandable 
member on the catheter to expand the stent within the blood 
vessel, y^ne expanded expandable member is then contracted 
and tjre catheter withdrawn, leaving the expanded stent 
witKin the blood vessel, holding open the paLSsageway 
thereof. 
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The following references illustrate various types 
of stents and stent delivery systems. The list is meant to 
be exemplary, not exhaustive on the subject. 


U.S 

u.s 

U.S 

u.s 
u.s 
u.s 
u.s 


3,868,956 
4,503,569 
4,512,338 
4,553,545 
4,560,374 
4,655,771 
4,665,918 


4, 856, 516 
4, 878,906 
4,886,062 
4 , 907 , 336 
4,913, 141 
4,923,464 


U.S. 4,733,665 U.S, 
U.S. 4,760,849 U.S, 
U.S. 4,762,128 U.S, 
U.S. 4,768,507 U.S, 
U.S. 4,795,458 U.S, 
U.S. 4,800,882 U.S, 
U.S. 4,830,003 
What has been needed and heretofore unavailable 
is a stent delivery system which can be quickly and easily 
used in a wide variety of situations and particularly in 
emergency situations where a dissected arterial lining has 
collapsed and has occluded the flow of blood to a vital 
organ. The present invention satisfies this need. 


U.S. 4,950,227 


SUMMARY OF THE INVENTION 



This invention is directed to an improved stent 
delivery system which can quickly and easily position a 
stent into an occluded region of a blood vessel. 

The stent delivery system of the invention 
includes an elongated sheath having an inner lumen 
extending therein, -a — et-ts-fca-1 — p o r-n j o n —- "h-ir h tan^j^ a 
first port in its distal end which is adapted to receive a 
guidewire and a second port spaced proximally from the 
distal end of the delivery sheath which is also adapted to 
receive a guidewire, both of the ports being in fluid 
ommunication with the inner lumen of the sheath Tho - 
^1 i iV a ry ff y'fft°Tn als o i n ?1 n^g-an n- i- g-f ^ n nr^y 
^ajDgrfcuce — in — its — d-ir 3tal — eprf fl" d a larg f^^f^y^nr^ — in — i^ts 
proxim a l end which r& Gewes-tbe^ d yg ^ t he elongated- 

aheat^h £n — addition c tel ivery — s y s t e m — in c lud es — a*% 

iiidafeiy dispo sed w ithin fefee 


rcath e tc r has an expandabl e member of - 
thereof, such S3 — an — i-nf 1 af&kLe, 


- m 
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g all oo n r whi rh t g -a dg ptcd t o locoivo expajad ab io Gt^ni- 

the__£xte^ior--there©£. The catheter has a first port in its 
distal end adapted to receive a guidewire and a second port 
spaced proximally from the distal end of the catheter 
5 adapted to receive a guidewire, with both of these ports 

being in communication with an inner lumen extending within 
the interior of the catheter. The second guidewire 
receiving port should be spaced proximally from the 
expandable member on the distal extremity of the catheter, 
10 Means may be provided to adjust the relative axial 

positions of the catheter and sheath to expose the 
e% expandable stent on the expandable member of the catheter 

=ij so that the stent can be expanded against the blood vessel 

l*j wall by expanding the expandable member. 

jlj 5 Preferably, both the delivery sheath and the 

*fe intravascular catheter have slits in the walls, thereof 

jj5 which extend distally from their proximal ports to 

si facilitate the removal of these devices from the guidewire 

Ijpj upon the withdrawal of the delivery system from the 

|J° patient's vascular system after the delivery of a stent. 

s P Jj^ Tho d - ista - 1 end u £ Llie (^ ' 1^ ^^ ali ^o ha v e slr trs- 

li in — the — walls — t he g e oj^j d micfa — ext e nd — a — short 
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■ ad j u s tm en t of the deliv ery— steea-feh-. 


In a typical situation, the guidewire used to 
deliver a dilatation catheter through the patient's 
vascular system to a stenotic region therein is left 
disposed within the patient after the dilatation catheter 

30 has been removed therefrom. To maintain access to the 

stenotic region, the distal end of the guidewire should be 
left crossing the stenotic region where the stent is to be 
placed. The proximal end of the guidewire, which extends 
out Of the patient, -n fe* - f irnt— innnvh r u l Hn u in j l i . .nw - o^ qti',^ 

35 ^crzne by throad ^ ncfl/ u ^ the s *aa41 er . a* *d - out - 

ttTe rar^err— of tBo tp r-ap o-rturco which com p ris -e— t-fre— eo-oe^- 
— Thon the gui d owi- r d is inserted through the port in the 
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distal end of the intravascular catheter which has a stent 

mounted on the expandable mg ^ ej ^* w *J££- e i ntravascular 
catheter is disposed with rn^lie^de livery sheath with the 
distal end of the catheter extending out the port in the 
distal end of the delivery sheath to facilitate the 
insertion of the proximal end of the guidewire. The 
relative axial position between the delivery sheath and 
intravascular catheter is adjusted so that the expandable 
member on the distal extremity of the intravascular 
catheter with the expandable stent mounted thereon is 
pulled back into the inner lumen of the delivery sheath* 
i JI£ie-<=l4^a-3r--e^ uHt-hin 

— -the — 1 pirge — aperture j/oi /j^er^o^aG ^4c — cone-. TnnVing t-hp 

-s heath ^ *j££j± i^ Jthe .^Xas£.ic__CQiie a-a^s — -tire 

:ent delivery system _jth rough — tire 




-^ c^iiiaW/ cycfoffl Hy provi d in g +h**— q- y*f 1- *=M ii - w-4 -frh a 
L ile suited fop making turns through t grtuetts-^easals . 
The . delivery sheath and the catheter therein are then 
Advanced through the patient's vascular system, preferably^ 
over a guidewire which extends from outside the patient to 
the ostium of the desired coronary artery, until the stent 
mounted on the expandable member of the intravascular 
catheter is positioned within the stenotic region of the 
patient's blood vessel. 

The relative axial positions of the delivery 
sheath and the intravascular catheter having the stent 
thereon is adjusted to urge the distal end of the vascular 
catheter out of the distal end of the sheath to expose the 
expandable stent. Either the catheter can be advanced 
distally with respect to the sheath or the sheath can be 
withdrawn proximally with respect to the catheter or both 
movements can be employed. A s - the relative axial posirt-ions- 
-a^re — ad j usted, — the c o no — disong agee — f - rona — feke — ske&feh — and 
-eoJAap oco upon the distal - ond of feh o cathot or. Once the 
stent is completely out of the delivery sheath, the 
expandable member on the intravascular catheter can be 
expanded to expand the stent against stenotic mass within 
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the blood vessel. After expanding the stent, the 
expandable member on the vascular catheter is contracted so 
that the catheter can be removed from the patient's blood 
vessel, leaving the expanded stent in its desired position 
therein. 

The delivery sheath and the intravascular 
catheter may be withdrawn together or the sheath may be 
withdrawn first followed by withdrawal of the catheter, 
^tre^sheath and the catheter can be peeled away from the 
guidewire with the guidewire sliding through the slits 
^hich extend distally from the proximal ports thereof The 
exposed section of the guidewire is secured, e.g., manually 
held, in place so that the sheath and the intravascular 
catheter can be pulled off the proximal end of the 
guidewire. 

The delivery system of the invention can 
effectively deliver a stent to a desired location within a 
patient's, blood vessel, it can allow the stent to be 
secured within the desired location, and it can be easily 
and quickly removed. These and other advantages of the 
invention will become more apparent from the following 
detailed description of the invention, when taken in 
conjunction with the accompanying exemplary drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partial longitudinal cross-sectional 
view of a stent delivery system which embodies features of 
the invention. 

Fig. 2 is a top view of the delivery sheath ^aascF 
elastic r,one-of-Jthe_s_tent del ivery f^steau shown in Fig. 1. 

Fig. 3 is a transverse cross-sectional view taken 
along the lines 3-3 shown in Fig. 1. 

Fig. 4 is a transverse cross-sectional view taken 
along the lines 4-4 shown in Fig. 1. 


2' 
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Fig. 5 illustrates a stent mounted on the outer 
surface of a balloon of the intravascular catheter shown in 
Fig. 1. 

Fig. 6 illustrates the advancement of the stent 
delivery system shown in Fig. 5 into an artery which has 
been damaged by an intravascular procedure such as an 
angioplasty and the looer t±grr"gf Mm uUui-^n-nnnn p>-^>- f,^ 
fcfre — relat ive — axial — yubiLi u n — a^j-tt otmont — — the — d-ei-iAAejcy 
streraxn ana intravascularr"" c - a^ he^e3r. 

Fig. 7 illustrates the inflation of the balloon 
on the intravascular catheter shown in Fig. 1 which expands 
the stent mounted on the exterior thereof and the location 
©-£ — feke — olast - i - c — cone — after — the — go - lative — axial — pusrtrare« 

adjustment o f delivery — ghoai-H anrf i-«^fcrarva-s«euiar 

^ cathat o c . 

Fig. 8 illustrates the expanded stent disposed 
within a damaged arterial section maintaining the patency 
thereof. 

Fig. 9 is a partial cross-sectional view of the 
manipulator shown in Fig. 1. 

Fig. 10 is a perspective view of an alternative 
manipulator mounted on the proximal end of the delivery 
. system shown in Fig. 1. 

Fig. 11 is a plan view of the manipulator shown 
in Fig. 10. 

Fig. 12 is an elevational view, partially in 
section, of the manipulator shown in Fig. 10. 


DETAILED DESCRIPTION OF THE INVENTION 

Figs. 1-4 illustrate a stent delivery system 
which embodies features of the invention. Generally, the 
delivery system includes a delivery sheath 10 which has an 
-ifift^h:^ lumen 11 and an intravascular catheter 12 disposed 
within the outer lumen 11. The intravascular catheter has 
an elongated catheter body 13 and a balloon 14 on the 
distal portion of the catheter body. A manipulating device 
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15 is provided on the distal end of the delivery system 
which is employed to effect relative axial or longitudinal 
movement between the delivery sheath 10 and the 
intravascular catheter 12. An expandable stent 16, which 
is to be delivered within a patient's body lumen, is 
mounted on the exterior of the balloon 14, J0xxv-±f^ — fche- 

^-pa t i pn . t - ? s— va s c u4ra^-s y s t em~" t h e r^yfon~"o f — an— oee lu s i-err , 


the sheath i ft i « 
X shows — t 



^elr ativo axial — -pos. 



^igu^e 
aJ:.ter — the 


the sheath 1 0 and^ca^theter — h2 


a- r ^o— ad ju s t ed f o , /p y po .se 'the exp andabl e st^nt — l^ . 

The delivery sheath 10 has a distal port l>in 
its distal end which is in fJLu4^^coinmunication^/ith the 

18 dispose! proximal ly 
to the distal port. -^H^T^-f ^"?! p^r^ ; 4 o n ^>fapt1 i very she * 
10 tapers down in 


cross-sectional a 
than t 


ectvon^l 

L 


A slit 19 ext 
location just pros 
j?mbodimerrtr; — a* 


'manner so that the 
less in the distal region 
the rest of the delivery 


to 


from the^p^oximal port 18 to a 

In onO ' 


port 17^ 


z ontomp ] 


ycrsition 


rth- 


The intravascular catheter 12 has a distal port 
2 0 and a proximal port 21 which are in fluid communication 
with a first inner lumen 2 2 extending within the distal 
portion of the catheter 12 and being adapted to jslidably 
receive a guidewire therein. A slit 2 3 extends from the 
proximal port 21 to a location 24 proximal to the proximal 
end of balloon 14. The proximal end of the guidewire 
receiving first inner lumen 22 is provided with a ramp 25 
to guide the proximal end of guidewire 2 6 out the proximal 
port 21 of intravascular catheter 12 when the catheter is 
mounted onto the guidewire, as will be discussed 


ip 
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hereinafter. A second, much longer inner lumen 27 is 
provided within the catheter body 13 to direct inflation 
fluid from the proximal end of the catheter body to the 
interior of the balloon 14. 

Proximal to the proximal port 21 in the catheter 
body 13 is a stiffening member 28 which is disposed in 
third inner lumen 29 provided within the catheter body 13. 
As shown in the drawings, the third inner lumen 2 9 and the 
first inner lumen 2 2 may be the same lumen with a plug 3 0 
separating the two lumens. The ramp 25 is on the distal 
side of the plug 30, 

As illustrated in Figs. 1 and 9, the manipulator 
15 on the proximal end of the delivery system has a housing 
31 with an interior chamber 32, a cap 3 3 rotatably mounted 
onto the distal end of the housing 31, an elongated drive 
member 34 which has male threads on the exterior, thereof 
and which is at least partially disposed within the 
interior chamber 32 and a Luer lock 35 which is fixed 
within the proximal end of the housing 31. The proximal 
end 36 of the sheath 10 is secured to the distal end 37 of 
the elongated drive member 34 which extends out of the 
distal end of the housing 31. As shown in more detail in 
Fig. 9, the proximal end 38 of the catheter body 13 passes 
through passageway 39 in the elongated drive member 3 4 and 
is fixed within the Luer lock 3 5 by suitable means such as 
adhesive. The cap 3 3 which is rotatably mounted onto the 
distal end of the housing 31 is provided with an inner 
threaded collar 40 adapted to threadably engage the 
threaded exterior of the elongated driving member 34. 
Rotation of the cap 3 3 moves the driving member 3 4 axial ly 
to thereby effect relative axial movement between the 
sheath 10 and the intravascular catheter 12. As— ca-rr— tre" 
seen from — £ig-e-: — i — a-nd — 6, the — outef — tumen — IJ— is — axi - a - l -l-y 

_sp^eed — f-roro — catheter 12 f a±i — inner — Lumen — 2ff-, ±rt — -a- 

^su h s t a nt ial ly n oa^ abutt - ing- manner . — Thu s wh en-^the--de44^ecy 
sheath 10 overlies the intravas ^nl ar <^*±*v*±^r- i-? - f — t-h ere is - 
-44-t^Le- or^no-jCLOXitact p rese n - t - at th e int ernee— bet w ee n fe fre 


V 




ft 


ft 


- 11 - 

Qu - t - o^ lumen , 27 proximal - to thp distal prri nf intrry^^],V^ 

In a typical situation, the stent delivery system 
of the invention is used after an intravascular procedure 
has damaged a patient's arterial lining to such an extent 
that the lining needs support to prevent it from collapsing 
into the arterial passageway and thereby preventing 
sufficient blood flow through the blood vessel. In these 
situations there will usually be a guidewire 26 (or other 
guiding member) in place extending across the damaged 
section of the artery such as shown in Fig, 6. The 
proximal end of the guidewire 26, which extends out of the 
patient during the entire procedure, i- s - in s orted through 
" t he e ir astic cone— 5-8—by t h r ea ding th o - gu i d o wlg e — 2 - G int cr-ttre- 

__SJ&ai± ^f^^ — 6 - 1 n nri- rm - t* 1»hp-U^rgo ap e r turp. fin — Q- f tho 

eone— The auld ^w4- g o 2 6 is then inserted thrpugh the 

distal port 2 0 in the distal end of the catheter 12 and 
advanced proximally through the first inner lumen 22 until 
the proximal end of the guidewire impacts the ramp 2 5 and 
is thereby directed through the proximal port 21. 

The intravascular catheter 12 is preferably 
positioned within the >£&S^lumen 11 of the delivery sheath 
10 so that at least a significant portion of the proximal 
port 18 in the sheath is in alignment with the proximal 
port 21 of the intravascular catheter. In this manner, 
proximal advancement of the guidewire 2 6 through the inner 
lumen 22 will also direct the proximal end of the guidewire 
out the proximal port 18 in the delivery sheath 10. JEhe 

-S.he.a_th M L. is then tucked within the elastic co ne — &8 — 

inserti n g t hp . d ista l end_o.f sheath 10 jr^-ri tHo p>-r^-i mai 
and 1 arqfl -^ pp.rH . rp >- - fiO nf tho rnnn The proximal end of 

the guidewire 2 6 may then be manually held to maintain the 
position of the guidewire within the patient's vasculature, 
while the stent delivery system is advanced over the 
guidewire and through the patient's vascular system. &ter 

-flip fit: jpn o£ fcJao o1 aq t|^ GOnO §-8 Ls tr> fari 1 j tjyto the- 

-ad v anceme nt — of the— s-tent del i- ve-ry— ^ystemr By tucking -Uifcr * 


r 


distal end of sheath JLO__wi:t h-i-n — trite— crone 5*8 as strewn — in^ 
-Fig-* — 6-, tihe^_ten.t— d^-l4ve-i=y— system— has— a—pro-fd 



— of t rh e pa t ient -' s vascu la tur e-. The advancement of the stent 
delivery system continues until the distal ends of the 
catheter and sheath extend adjacent to or across the 
damaged arterial site. Next, the manipulator 15 on the 
proximal end of the delivery system is actuated by rotating 
the cap 3 3 on the proximal end of the housing 31 to move 
the sheath 10 proximally with respect to the catheter 12 
and thereby expose the stent 16 mounted on the balloon 14. 
i£**e— ei-^triir~~e&ire~— 5*8 — thereby— drisengag^es~the— shea^th^rO — and 
coll_aps.es — in — engagement — a&eu-t — fefee — d-i-strai — p or t-ion — o-f — fehe 
c -1-2 — *g cjhnwn in Fig, — When the balloon and 
the stent mounted thereon are properly placed within the 
damaged artery, inflation fluid is directed under 
substantial pressure through the Luer lock 3 5 and the 
inflation lumen 27 in the catheter body 13 to the interior 
of the balloon 14, expanding the balloon and simultaneously 
expanding the stent 16 against the blood vessel wall as 
shown in Fig. 7. The delivery system, both the sheath 10 
and the catheter 12, may then be removed from the patient 
along with the guidewire 26, leaving the expanded stent 16 
within the damaged arterial section as shown in Fig. 8 to 
maintain the patency thereof. 

The housing 31 of the manipulator 15 can be held 
in the palm of the physician's hand, with the thumb and 
index finger thereof used to rotate cap 3 3 and thereby 
cause the necessary relative motion between the sheath 10 
and intravascular catheter 12 to expose the .stent 16 
mounted on the balloon 14. The physician can operate an 
inflation device, such as described in U.S. Patent 
4,439,185, with his or her free hand to inject inflation 
fluid through Luer lock 35 into the interior of the balloon 
14 to inflate the balloon and thereby expand the stent 16 
while holding the delivery system in place with the other 
hand. Upon deflating the balloon 14, the manipulator 15 
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can again be actuated by the physician rotating cap 33 with 
the fingers of the hand holding the manipulator 15, to 
cause relative rotation between the intravascular catheter 
12 and the sheath 10, to pull the intravascular catheter 12 
back into the distal end of the sheath 10 (or pushing the 
distal end of the sheath over the distal end of the 
intravascular catheter 12 , depending upon the perspective) . 
The entire assembly, including the guidewire 26, can then 
be removed from the patient. 


Figs. 10-12 generally includes a housing 51 with an 
interior chamber 52 and a slidable element 53 with a 
depending portion 54 which extends through a slot 55 in the 
wall of the housing and is secured to the proximal end of 
the sheath 10 which extends through an opening provided in 
the distal end of the housing. The catheter 12 extends out 
the proximal end of the sheath 10, out an opening in the 
proximal end of the housing 51 and into a Luer lock 56 
secured to the proximal end of the housing. The proximal 
end of the catheter 12 is secured within the Luer lock 56 
to be in fluid communication with the inner inflation lumen 
27 of the catheter so that inflation fluid can be injected 
through the Luer lock to the interior of the balloon 14 on 
the catheter to expand the balloon and the stent 16 mounted 
thereon. As is evident from Fig. 10, movement from element 
53 on the exterior of the housing 51 will effect the 
relative axial movement between the delivery sheath 10 and 
the catheter 12 required to expose the stent 16 mounted on 
the balloon 14. The slot 55 has narrowed portions near 
both ends thereof which have widths just slightly smaller 
than the depending element 54 so that the position of the 
slidable element 53 can be locked. The underside of the 
housing 51 may be provided with undulated surface 57 which 
is adapted to receive the fingers of an operator to 
facilitate the gripping thereof. 

The dimensions of the intravascular catheter will 
generally follow the dimensions of intravascular catheters 


The alternative manipulator 50 illustrated in 



used in angioplasty procedures in the same arterial 
location. Typically, the length of a catheter for use in 
the coronary arteries is about 150 cm, the outer diameter 
of the catheter shaft is about 0.035 inch (0.89 mm), the 
length of the balloon is typically about 2 cm and the 
inflated diameter about 1 to about 8 mm. 

The materials of construction may be selected 
from those used in conventional balloon angioplasty 
catheters, such as those described in the patents 
incorporated by reference. The delivery sheath will 
generally be slightly shorter than the intravascular 
catheter, e.g., by about the length of the manipulating 
device 15 or 50, with an inner diameter large enough to 
accommodate the intravascular catheter and to allow the 
catheter free longitudinal movement therein. The sheath 
and the catheter shaft can be made of conventional 
polyethylene tubing. 

While the present invention has been described 
herein in terms of delivering an expandable stent to a 
desired location within a patient's blood vessel, the 
delivery system can be employed to deliver stents to 
locations within other body lumens such as urethra or 
Fallopian tubes so that the stents can be expanded to 
maintain the patency of these body lumens. Various changes 
and improvements may also be made to the invention without 
departing from the scope thereof. 
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